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m THE CLAIMS 

1. (CURRENTLY AME>roED) A ptirificati^^ 
a substrate; and / ' " 

a layered catalytic coating applied: on said substrate, wherein said layer^: catalytic: coating 
comprises a first layer of a photocatalytic coatin g that is operative to react with a target substance " 
to produce a first intermediate substance , a second layer of a photdcatalytic metal loaded met^- 
compound coatin g that is operative to react with the first intermediate substance to form a second 
intemedi ate substance, and a third layer of a thermocatalytic coati ng that is operative to react 
with the se cond intermediate substance to produce a product substance . 

2, (ORIGff^ AL) The purification sj^tem as recited in claim 1 wherein said first layer is one 
: of titamunii dioxide and a metal compoimd loaded titanium 

: 3, (CURRENTLY AMENDED) The purification system as recited in claim 2 wherein said 
first layer is a metal compound loaded titanium dioxide coating and said metal compound is at 
least one of WO3, ZnO, CdS, SrTiOa, FezOa, V2O5, SnOa, FeTiQa, PbO, Co304€€^©4, NiO, 
CeOs, CuO, SiOi, AI2O3, CrzOs, and Zr02, 

4. (ORIGINAL) The purification :system as recited in claim L whereiii.said first.layer has. a. 
thickness less than 2 fim/ 

5. (ORIGINAL) The purification system as recited in claim 1 wherein said second layer is a " ■ 
catalytically active riietal supported on titaiiium dioxid 

6. (ORIGINAL) The purification system as recited in claim 5 wherein said: catalytically 
active metaJ is one of a metal alloy and an intermetaUic compoxmd supported on said titanium^ 
dioxide. 

7. (ORIGINAL) The purification system as recited in claim 5 wherein said catalytically • 
active metal is a Group Vin noble metal. 
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8. (ORIGINAL) The purification system as recited in claim 7 wherein said Group VIII 
noble metal is one of rhodium, ruthenium, palladium, iridium, osmium, and platinum. 

9. (ORIGINAL) The purification system as recited in claim 5 wherein said catalytically 
active metal is one of silver and rhenium. 

10, (ORIGINAL) The purification system as recited in claim 1 wherein said second layer 
oxidizes low polarity organic molecules. 

11, (ORIGINAL) The purification system as recited in claim 1 wherein said third layer 
comprises gold on a metal oxide, and said metal oxide is one of titanium dioxide, mixed metal 
oxides including titanium dioxide, and titanium dioxide loaded with a second metal oxide. 

12- (ORIGINAL) The purification system as recited in claim 11 wherein said third layer 
oxidizes carbon monoxide. 

13. (ORIGINAL) The purification system as recited in claim 1 wherein said third layer is 
applied on said substrate, said second layer is applied on said thuxi layer, and said first layer is 
applied on said second layer. 

14. (ORIGINAL) The purification system as recited in claim 1 fiirther comprising a 
manganese oxide/metal oxide layer applied on said substrate, and said third layer is applied on 
said manganese oxide/metal oxide layer, said second layer is applied on said third layer, and said 
first layer is applied on said second layer. 

15. (ORIGINAL) The purification system as recited in claim 14 wherein said manganese 
oxide/metal oxide layer is manganese oxide and a promoter doped manganese oxide/titaniimi 
dioxide. 



16. (ORIGINAL) The purification system as recited in claim 14 wherein manganese 
oxide/metal oxide layer decomposes ozone. 
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17. (PREVIOUSLY AMENDED) The purification system as recited in claim 1 fiirther 
comprising a light source to activate said layered catalytic coating, wherein said layered catalytic 
coating oxidizes contaminants that are adsorbed onto said layered catalytic coating when 
activated by said light source. 

18. (ORIGINAL) The purification system as recited in claim 17 wherein said light source is 
an ultraviolet li^t source. 

19. (ORIGINAL) The purification system as recited in claim 17 wherein photons firom said 
light source are absorbed by said layered catalytic coating, forming a reactive hydroxyl radical 
that oxidizes said contaminants in the presence of oxygen and water, and said reactive hydroxyl 
radical oxidizes said contaminants to water and carbon dioxide. 

20. (ORIGINAL) The purification system as recited in claim 17 wherein said contaminants 
are at least one of a volatile organic compound and a semi-volatile organic compound including 
at least one of aldehyde, ketone, alcohol, aromatic, alkene, and alkane, 

21. (ORIGINAL) The purification system as recited in claim 1 wherein said first layer, said 
second layer and said third layer are porous. 

22. (PREVIOUSLY AMENDED) A fluid purification system comprising: 
a container having an inlet and an outlet; 

a porous substrate inside said container, 

a device for drawing a fluid into said container through said inlet, flowing said fluid 
through said porous substrate, and expelling said fluid out of said container through said ouflet; 

a layered catalytic coating applied on said substrate, and said layered catalytic coating 
includes a first layer of a photocatalytic metal oxide coating, a second layer of a photocatalytic 
noble metal loaded metal oxide coating, and a third layer of a thermocatalytic coating, and said 
third layer is gold/metal oxide; and 
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an ultraviolet ligjit soiirce to activate said layered catalytic coating, jaiid photbns fix>m said 
ultraviolet light source are absorb^ by said layered catalytit; -ctiating to form a reactive hydtoxyl 
radical, and said reactive hydroxyl radical oxidizes contaminante 

oiito said layered catalytic coating when activated by said ultraviolet light source to Water and 
. carbon dioxide in the presence of water and oxygen, 

23. (CANCELLED) 

24. (PREVIOUSLY ANffiNDED) A purification system comprising: 

a first substrate having a first coating of one of titanium dioxide and metal 
cqmpound/titaniimi dibx;ide; 

a second siibstrate having a second coating of raetal/titaniimi dio^^ 
a third substrate having a third coating of metal oxide/t^^ 

25. (ORIGINAL) The purification system as recited in claim 24 wherein said first coating is 
metal compound/titanium dioxide, said second coating is gold/titanium dioxide, and said third 
coating is manganese oxide/titaiiium dioxide. 

26. (PREVIOUSLY AMENDED) The purification system as recited in claim 24 wherein a 
metal oxide of said metal oxide/titanium dioxide is at least one of WO3, ZnO, SrTiO^, FeaOj, 
V2O5, Sn02, FeTiOa, PbO, Co30[[43]4, NiO, CeOi, CuO, Si02, AI2O3, C 

: : 27. (PREVIOUSLY AMENDED) Hie purification system as recited in claim 24 wherein said 
third substrate is distal to an inlet of said pm 
second substrate are proximate to said inlet of said purification system. 

28. (CURRENTLY AMENDED) A method of purification comprising the steps of: 

applying a layered catalytic coating on a substrate, wherein said layered catalytic coating 
comprises a first layer of a photocatalytic coatin g that is operative to react with a target substance 
to produce a first intermediate substance , a second layer of a photocatalytic metal loaded metal 
compound coatin g that is operative to react with the first intermediate substance to form a second 
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intermediate substance, and a third layer of a fhermocaitalytic coati ng that is operative to react 
with the second intemlediate substance tci produce a product substance : arid 
' activating said layered catalytic coating. 

29. (PREVIOUSLY PRESENTED) The purification system as recited in claim 1 wherein 
said substrate is a honeycomb. 

3b. (CURRENTLY AMENDED) The purification system as recited in claim 2 wherein said- 
. . first layer is a metal coiinpound loaded titanium dioxide coating and said metal compound is 
I manganese oxide^ fe«Qa. 

31. (PREVIOUSLY PRESENTED) The fliiid purification system as recited in claim 22 
wherein said porous substrate is a honeyconib. 

: : : 32. (PREVIOUSLY PRESENTED) The purification system as recited in claim 24 wherein ■ . 
each of said first substrate, said second substrate and said third substrate are a honeycomb. 

; 33. : (CURRENTLY AMENDED) The purification system as recited in claim 24 wherein a 
I ; metal oxide of said metal oxide/titanium dioxide is manganese oxideM fe^Qa 

34. (PREVIOUSLY PRESENTED) The method as recited in claim 28 wherein said substrate 
is a honeycombi 

35. . (CANCELLED) . : 

36. (NEW) The purification system as recited in claim 24, wherein the first coating, the 
second coating, and the third coating cooperate to react with a target substance to form a product 
substance. 

37. (NEW) The: purification system as recited tti claim 24, wherein the first coating is 
operative to react with a target substance to form a first intermediate substance, the second 
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coating is operative to react with the first intermediate substance to form a second intermediate 
substance, and a third coating is operative to react with the second intermediate substance to 
form a product substance. 
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